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is claimed is: 

An isolated nucleic acid encoding a chimeric G 
protein, wherein the chimeric G protein comprises 
an invertebrate Gaq G protein from which at least 
five, but not more than twenty-one, contiguous 
amino acids beginning with the C-terminal amino 
acid have been deleted and replaced by a number 
of contiguous amino acids present in a vertebrate 
G protein beginning with the C-terminal amino 
acid of such vertebrate G protein, wherein such 
number equals the number of amino acids deleted 
or varies therefrom by no more than five amino 
acids, provided that at least five of the C- 
terminal amino acids of the chimeric G protein 
are present at the C-terminus of such vertebrate 
G protein. 

A nucleic acid of claim 1, wherein the chimeric G 
protein comprises an invertebrate Gaq G protein 
from which at least five, but not more than 
twenty-one, contiguous amino acids beginning with 
the C-terminal amino acid have been deleted and 
replaced by a number of contiguous amino acids 
present in a vertebrate G protein beginning with 
the C-terminal amino acid of such vertebrate G 
protein, wherein such number equals the number of 
amino acids deleted or varies therefrom by no 
more than two amino acids, provided that at least 
five of the C-terminal amino acids of the 
chimeric G protein are present at the C-terminus 
of such vertebrate G protein. 

A nucleic acid of claim 1, wherein the chimeric G 
protein comprises an invertebrate Gaq G protein 




from which at least five, but not more than 
twenty-one, contiguous amino acids beginning with 
the C-terminal amino acid have been deleted and 
replaced by a number of contiguous amino acids 
present in a vertebrate G protein beginning with 
the .C-terminal amino acid of such vertebrate G 
protein, wherein such number equals the number of 
amino acids deleted. 

The nucleic acid of claim 1, wherein the nucleic 
acid is DNA. 

The nucleic acid of claim 4, wherein the DNA is 
cDNA. 

The nucleic acid of claim 4, wherein the DNA is 
genomic DNA. 

The nucleic acid of claim' 1, wherein the nucleic 
acid is RNA. 

The nucleic acid of claim 1, wherein the 
vertebrate G protein is a mammalian G protein. 

The nucleic acid of claim 1, wherein the 
contiguous amino acids which have been deleted 
are contained in FVFAAVKDTILQHNLKEYNLV* (SEQ ID 
NO: 37), wherein V* is the C-terminal amino acid. 

The nucleic acid of claim 1, wherein the 
vertebrate G protein is a vertebrate Gaz G 
protein . 

The nucleic acid of claim 10, wherein the number 
of contiguous amino acids which have replaced the 
deleted amino acids are contained in 
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FVFDAVTDVIIQNNLKYIGLC* (SEQ ID NO: 38), wherein 
C"^ is the C-terminal amino acid. 

12. The nucleic acid of claim 10, wherein the 
5 invertebrate Gaq G protein has five contiguous 

amino acids beginning with the C-terminal amino 
acid which have been deleted and replaced by five 
contiguous amino acids beginning with the C- 
terminal amino acid of the vertebrate Gaz 
10 protein. 

13. The nucleic acid of claim 1, wherein the 
vertebrate G protein is a vertebrate Gas G 
protein . 

15 

14. The nucleic acid of claim 13, wherein the number 
of contiguous amino acids which have replaced the 
deleted amino acids are contained in 
RVFNDCRDIIQRMHLRQYELL^ (SEQ ID NO: 39), wherein 

20 is the C-terminal amino acid. 

15. The nucleic acid of claim 13, wherein the 
invertebrate Gaq G protein has nine contiguous 
amino acids beginning with the C-terminal amino 

25 acid which have been deleted and replaced by nine 

contiguous amino acids beginning with the C- 
terminal amino acid of the vertebrate Gas 
protein . 

30 16. The nucleic acid of claim 1, wherein the 

vertebrate G protein is a vertebrate Gai3 G 
protein . 

17. The nucleic acid of claim 16, wherein the number 
35 of contiguous amino acids which have replaced the 
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deleted amino acids are contained in 
FVFDAVTDVIIKNNLKECGLY^ (SEQ ID NO: 40) , wherein 
is the C-terminal amino acid. 



The nucleic acid of claim 16, wherein the 
invertebrate Gaq G protein has five contiguous 
amino acids beginning with the C-terminal amino 
acid which have been deleted and replaced by five 
contiguous amino acids beginning with the C- 
terminal amino acid of the vertebrate Gai3 
protein. 



The nucleic acid of claim 1, wherein the 
vertebrate G protein is a vertebrate Gail G 
protein, a vertebrate Gai2 G protein, a 
vertebrate GaoA G protein, or a vertebrate GaoB G 
protein . 



The nucleic acid of claim 1, wherein the 
invertebrate Gaq G protein is a Caenorhabditls 
elegans Gaq G protein. 



The nucleic acid of claim 1, wherein the 
invertebrate Gaq G protein is a Drosophila 
melanogaster Gaq G protein, a Llmulus polyphGmus 
Gaq G protein, a Patinopecten yessoensis Gaq G 
protein, a Lollgo forbesi Gaq G protein, a 
Homarus americanus Gaq G protein, a Lymnaea 
stagnalis Gaq G protein, a Geodia cydonlum Gaq G 
protein, or a Dlctyostellum dlscoideum Ga4 G 
protein . 
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22. The nucleic acid of claim 1, wherein the chimeric 
G protein has an amino acid sequence 
substantially the same as the amino acid sequence 
shown in (a) Figure 2, C. elegans Gttq/zs (SEQ ID 
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NO: 


1) ; 


(b) 


Figure 2, 


C. elegans Gaq/29 (SEQ ID 




NO: 


2) ; 


(c) 


Figure 2, 


C. elegans Gaq/s9 (SEQ ID 




NO: 


3) ; 


(d) 


Figure 2, 


C. elegans Gaq/s2i (SEQ ID 




NO: 


4) ; 


(e) 


Figure 2, 


C. elegans Gaq/i3(5) (SEQ ID 




NO: 


5) ; 


or 


(f) Figure 


2, D. melaongaster Gaq/zs 
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(SEQ 


ID 


NO: 


41) . 





23. A vector comprising I the nucleic acid of claim 1 



24 . A vector of claim 2B adapted for expression in. a 
15 cell which comprisles the regulatory elements 

necessary for expression of the nucleic acid in 
the cell operativelyl linked to the nucleic acid 
encoding the chimeria G protein so as to permit 
expression thereof, 1 wherein the cell is a 
20 bacterial, amphibian, jy^^st, insect, or mammalian 

cell . 
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25. The vector of claii 
plasmid, a baculovj 



vv^nerein the vector is a 
a retrovirus . 



26. A cell comprising phe Rector of claim 23, wherein 
the cell compripyfes DN^ encoding a mammalian G 
protein-coupled Ireceptoii 
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A cell of claim 26, wherein the DNA encoding the 
mammalian G proteim-coupled receptor is 
endogenous to the cell . \ 
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28. A cell of claim 26, ^herein the DNA encoding the 
mammalian G protpin-coupled receptor is 
transfected into the cell. 

29. A cell of claim 26, jwherein the cell is a non- 
mammalian cell. 
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30. A cell of claim 29,1 wherein the non-mammalian 
cell is a Xenopus |pocyte cell or a Xenopus 
melanophore cell. 
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34 



35 



36 



A cell of claim 26,\ wherein the cell is a 
mammalian cell. 



A mammalian cell of clai^ 31, wherein the cell is 
a COS-7 cell, a 293 h\j^^t^r\ embryonic kidney cell. 



a NIH-3T3 cell, a 
or a CHO cell. 

A cell of claim 
cell . 

An insect celli 
cell is an 1$^^ cellL^ 
Trichoplusia nif 5B-4 cell 



A membrane preparation 
any one of claims 26, 
34 . 



A process for 
compound is a 
receptor agonist which 
transfected with and 
chimeric G protein and 
mammalian G protein-co 




mouse Yl cell. 



the cell is an insect 



wherein the insect 
an Sf21 cell or a 



isolated from the cell of 
7, 28, 29, 31, 32, 33 or 



determining 



whether a chemical 
mammajlian G protein-coupled 
domprises contacting cells 
expressing DNA encoding a 
(expressing DNA encoding a 
upled receptor, with the 



compound under Conditions permitting the 
activation of the tnammalian G protein-coupled 
receptor, and detecting an increase in mammalian 
G protein-coupled receptor activity, so as to 
thereby determine whether the compound is a 
mammalian G protein-coVipled receptor agonist. 

A process for determining whether a chemical 
compound is a mamimlian G • protein-coupled 
receptor agonist whicm comprises contacting a 
membrane preparation frpm cells transfected with 
and expressing DNA encoding a chimeric G protein 
and expressing DNA encodings ^^a mammalian G 
protein-coupled receptor with the compound 
under conditions permitjjzing \ the activation of 
the mammalian G prote^nycoupled receptor, and 
detecting an increas^^ im mammalian G protein- 
coupled receptor a/tiyiily, eo^^grs to thereby 
determine whether "/he ycomb^^t^^^Q is a mammalian G 
protein-coupled refzQJt^^f(5r aboni:^t. 



A process for /iet>^rminindi wheVher a chemical 
compound is al yfnammaliaii G V^rotein-coupled 
receptor antagqnj/st which \ comprises contacting 
cells transf ecfl^ed with land expressing DNA 
encoding a chir/eric G protein and expressing DNA 
encoding a mammalian G protfein-coupled receptor, 
with the compound in the presence of a known 
mammalian G protein-couplecp receptor agonist, 
under conditions permittingl the activation of 
the mammalian G protein-colif 
detecting a decrease in mc.r 
coupled receptor activity, 
determine whether the compoui 
protein-coupled receptor anta 



pled receptor, and 
mmalian G protein- 
so as to thereby 
iid is a mammalian G 
onist . 




116 



10 



15 



20 



25 



30 



39 . 



A process for dete 
compound is a ma 




lining whether a chemical 
\alian G protein-coupled 



protein -coupled rece 
decrease in mammalian 



40. The process of claim 
the DNA encoding the 
receptor is endogenoij 

41. The process of claj. 
the DNA encoding 
receptor is trans^ 
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42. The process of 
the mammalian 
human Y5 receptor, a 
human kappa opioid re 
receptor, a human NPFF2 
adrenergic receptor, 
receptor, a human GALR] 
receptor, a human Yl 
receptor, a human alA 
human dopamine Dl rec 
receptor . 




receptor antagonist which comprises contacting a 
membrane preparation from cells transfected with 
and expressing DNA encoding a chimeric G protein 
and expressing DNA j encoding a mammalian G 
protein-coupled receptor, with the compound in 
the presence of a known mammalian G protein- 
coupled receptor agonist, under conditions 
permitting the activc^tion of the mammalian G 

:or, and detecting a 
protein- coupled receptor 
activity, so as to thereby determine whether the 
compound is a mammqli^/rT^ G protein-coupled 
receptor antagonist . 



37, 38, or 39, wherein 
alian G protein-coupled 



or 39, wherein 
protein-coupled 



38, or 39, wherein 
led receptor is a 
h|uman GALR2 receptor, a 
human NPFFl 
a human a2A 
dopamine D2 
a human Y2 
a human Y4 
adrenergic receptor, a 
eiptor, or a rat NTRl 



eptor, a 
receptor, 

human 
receptor, 
receptor , 
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A process for determining whether a chemical 
compound specifically binds to and activates a 
mammalian G protean-coupled receptor, which 
comprises contacting cells producing a second 
messenger response, Expressing the DNA encoding 
the mammalian G prorbein-coupled receptor, and 
expressing the DNA \ encoding a chimeric G 
protein, wherein such cells do not normally 
express the DNA encoding the chimeric G protein, 
with the chemical cbmpound under conditions 
suitable for activation of the mammalian G 
protein-coupled recep1|or ^ 
second messenger responjse m 



messengerl 



the absence of the che 
in the second 
of the chemical comp/ 
compound activates 
coupled receptor. 



and measuring the 
e presence and in 
[mica/ compound, a change 
ponse in the presence 
indicating that the 
mammalian G protein- 



44. The process of clai/n/43, whl 
the mammalian G //prot^i 
endogenous to the 



45. The process of cJjJbim 43, whe3 
the mammalian Ip protejLn-c 
transfected intq//the cell 



46. The process of claim 
messenger response is 
reporter protein unde|r the 
control of a promoter elbment 



irein the DNA encoding 
foupled receptor is 



ein the DNA encoding 
jupled receptor is 



43, wherein the second 
the detection of a 
transcriptional 
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The process of claim 43, wherein the second 
messenger response is measured by a change in 
cell proliferation . 
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48. The process of clAim 43, wherein the second 
messenger response j is a Gaq second messenger 
response . 

49. The process of claijn 48, wherein the Gaq second 
messenger response Comprises release of inositol 
phosphate and the change in second messenger is 
an increase in the level of inositol phosphate 
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The process of claimj 48, wherein the Gaq second 
messenger response \ comprises release of 
arachidonic acid 
messenger is an 



artid the change in second 
incre^<^ in the level of 



18, wherein the Gaq second 
onrtprises activation of MAP 
ha:ige in second messenger 
in MAP kinase 




arachidonic acid. 

The process of cla 
messenger respon 
kinase and th 
response is 
activation . 

The process 
messenger 
calcium 1 
messenger 
intracellu 



The process of claim I 
intracellular calcium 
current readings. 



The process of claim 
intracellular calcium 
readings , 

electrophysiological 



wherein the Gaq second 
iprises intracellular 
change in second 
in the measure of 



2, wherein the measure of 
levels is made by chloride 



!)2, wherein the measure of 
is made by fluorescence 

readings , 
eadings, or through the 



lumi nescence 
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detection of a lieporter protein under the 
transcriptional contjrol of a calcium-responsive 
promoter element. 



55 



10 



15 



20 



25 



30 



A process for determining whether a chemical 
compound specifically binds to and inhibits 
activation of a meimmalian G protein-coupled 
receptor, which comprises separately contacting 
cells producing a second messenger response, 
expressing the DNA encoding the mammalian G 
protein-coupled receptor, and/'expressing the DNA 
encoding a chimeric \g pr/5tein, wherein such 



cells do not normally 
the chimeric G prote: 
compound and a seconc 
activate the mai 



receptor ^ 



and 



toi 



/meai 



.n 



)resenc 



n 



compou 



compound, unde 
activation of 
receptor, and 
response in t 
chemical comp 
the second c 
compound, a 
messenger res 
chemical com] 
compound than in the pre 
chemical compound indica 
compound inhibits activa 
protein-coupled receptor . 



md / and 
i/emiycal 
smaller 



ise m 



)und and 



ess the DNA encoding 
ith both the chemical 
fejnical compound known to 
1 G protein-coupled 
the second chemical 
tions suitable for 
G protein-coupled 
the second messenger 
of only the second 
fhe presence of both 
d and the chemical 
hange in the second 
e presence of both the 
the second chemical 
ence of only the second 
ting that the chemical 
ion of the mammalian G 



56. The process of claim 55, viherein the DNA encoding 
the mammalian G proteiiji-coupled receptor is 
endogenous to the cell . 
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The process of claim ^ 
the mammalian G 
transfected into the cbll 



5, wherein the DNA encoding 
prbtein-coupled receptor is 



The process of clai 
messenger response 
reporter protein 
control of a promoter 




55, wherein the 



second 

is the detection of a 
der the transcriptional 
lement . 



59. The process of claim! 55, wherein the second 
messenger response is | measured by a change in 
cell proliferation. 



60. The process of clai 
messenger response 
response . 



The process of cl 
messenger respons 
phosphate and t 
response is a s 
inositol phosph 
chemical compo/un 




5, wherein the second 
Gaq second messenger 



compound than ii/the prejsence of only the second 
chemical compou: 



The process of claim 60 



kinase and the chang 
response is a smaller 
MAP kinase activation 
the chemical compound 



wherein the Gaq second 
;es release of inositol 
in second messenger 
rease in the level of 
)resence of both the 
second chemical 



wherein the Gaq second 



messenger response comprises activation of MAP 



in second messenger 
._ncrease in the level of 
in the presence of both 
and the second chemical 



compound than in the presence of only the second 
chemical compound . 
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63. The process of clai^m 60, wherein the Gaq second 
messenger response comprises release of 
arachidonic acid ^nd the change in second 
messenger response is an increase in the level 
of arachidonic acidl levels in the presence of 
both the chemical j compound and the second 
chemical compound thian in the presence of only 
the second chemical qompound. 
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The process of claim|60, wherein the Gaq second 
messenger response \ comprises change in 
intracellular calcium! levels and the change in 
second messenger response /is a smaller increase 
in the measure of iniraoellular calcium in the 

chyemica 



presence of both the 



second chemical compou.lcfl than in the presence of 
only the second chemycc 1 compound. 



The process of cl^im/ 
intracellular caljCii 
current readings 



The process of 
intracellular 

readings, | / lumirjesc 

elect rophysiolojqfical 

detection of ya repo 
/ 

transcriptional control 
promoter element . 



smical compound and the 



wherein the measure of 
ivels is made by chloride 



5, Wherein the measure of 
is \ made by fluorescence 
nee readings, 
ladings, or through the 
rter protein under the 
of a calcium-responsive 



A process of screening 
compounds not known tc 
protein- coupled recepto 
which activates the maimal 
receptor which comprises 



a plurality of chemical 
activate a mammalian G 



to identify a compound 
ian G protein-coupled 
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(a; 



contacting cell'^ 
expressing DNA 
protein and exf 
mammalian G prot 
the plurality of 



activate the mammalian 



(b) 



receptor, under 
activation of t 
coupled receptors- 
determining wheth 
mammalian G pro 
increased in the 
the compounds; an 



transfected with and 
encoding a chimeric G 
ressing DNA encoding a 
in-coupled receptor with 
compounds not known to 



protein- coupled 



conditions permitting 
e mammalian G protein- 



er the activity of the 
ein-coupled receptor is 
resence of one or more of 
if so 



(c) 



separately dete 
activation of th 
coupled recept 
compound inclyade 
compounds, sd as 
compound whach / ac 
protein-coyiplecfl rec 



68 . A process of /serening 
compounds not/ ki/own to 
a mammalian/ /G prote 
identify al/ compound 



minilng whether the 

mammalian G protein- 
s increased by any 
in the plurality of 
ol thereby identify each 
tjiyates the mammalian G 
Bdtor , 



a \plurality of chemical 
nhisbit the activation of 
Ln-coupled receptor to 
which inhibits the 



activation of the mamnalian G protein-coupled 



receptor, which compris 



(a) contacting cells 
expressing DNA 
protein and exf 
mammalian G prot 
the plurality of 
of a known marrtma 



s : 



transfected with and 
encoding a chimeric G 
ressing DNA encoding a 
in-coupled receptor with 
compounds in the presence 
lian G protein-coupled 
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receptor 



ago 




permitting activation of the mammalian 



protein-coupled re 



(b) 



determining wheth' 
activation of t 
coupled receptor 
of one or more o 
to the extent or 
the mammalian G p 
the absence of su 
and if so 



(c; 



compound inhibit 
mammalian G pr 
each compound i 
compounds, so 
compound m 
compounds w 
the mammal 



under 



conditions 



ceptor ; 



r the extent or amount of 
e mammalian G protein- 
s reduced in the presence 

f the compounds, relative 
amount of activation of 
otein-coupled receptor in 

ch one or more compounds; 



separately determinipfg whether each such 



69. The process o 
encoding the 
is endogenous 




s / activation of the 
n-coupled receptor for 
^ded in the plurality of 
thereby identify any 
n such plurality of 
he activation of 
-coupled receptor . 

68, wherein the DNA 
lei n-coupled receptor 



70. The process of claim £7 or 68, wherein the DNA 
encoding the mammalian |G protein-coupled receptor 
is transfected into the cell. 

71. A process for determining whether a chemical 
compound is a marrpnalian G protein-coupled 
receptor agonist, wpich comprises separately 
contacting membrane | preparations from cells 
transfected with and! expressing DNA encoding a 
chimeric G protein and expressing DNA encoding a 



m 

H 

ra 
ra 
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mammalian G protein-coupled receptor with both 



the compound and 
under 



[p^S] GTPyS, 
ci)nditions 



[^^S] GTPyS, 



activation of the mammalian G protein-coupled 



membrane preparation a 



and with only 
permitting the 



receptor, and detectirfig [^^SJGTPyS binding to the 



nd an increase in [^^SJCTPyS 
binding in the presence of the compound 
indicating that the chemical compound activates 
the mammalian G protein-coupled receptor. 

72. A process for determining whether a chemical 
compound is a mammalian- G protein-coupled 
receptor antagonist whicJa comprises separately 
contacting membrane p/eparations from cells 
transfected with and y^pressing DNA encoding a 
chimeric G protein expressing DNA encoding a 

mammalian G protei:n-^:ouf led receptor with the 
chemical compoui/d, / [^^$]GTPyS, and a second 
chemical compoui?id ]^o\j/n tlo activate the mammalian 
G protein-cou/led/ re ^ep^^-r-rvjith [^^SJGTPyS and 
only the second/.--<^^pounp and with 
alone, under/ conditio is permitting the activation 

^ian G| proAein-coupled receptor, 
;]GTPyS bindin^a to each membrane 
preparatioh, / comparing the increase in ["^^SJCTPyS 
binding iip /the preseice of the compound and the 
apound relative to the binding of 
the increase m 



of the ma; 
detecting 



second 



[^^S]GTPyS alone to 



as- 



compound relative to 



[^^SJGTPyS binding in 
and the 
compound 
receptor antagonist . 



[^^S] GTPyS 



[^^S] GTPyS 



binding in the presemce of the second chemical 



the binding of [^^S]GTPyS 



alone, and detecting a smaller increase in 



the presence of the compound 
second coirlpound indicating that the 
is a mainmalian G protein-coupled 



73. The process of claiW 71 or 72, wherein the DNA 
encoding the mammalian G protein-coupled receptor 
is endogenous to the tell 

5 

74. The process of claim I 71 or 12, wherein the DNA 
encoding the mammalianl G protein-coupled receptor 
is transfected into th^ cell 

10 75. The process of claiij;i 71 or 12, wherein the 

mammalian G protein-ccJ)upled receptor produces a 
Gas second messenger iespon^ in the absence of 
the chimeric G protein. 
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A process for determi 
compound is a mamm. 
receptor agonist, whi 
cells transfected w 
encoding a chimeric G 
encoding a mammalian 
with a compound, und 
activation of the ^rifamm 
receptor, and det^^J::-±rrg 
active state confHrmati 
changes in recepfqor/G 
association /dissociation i 
compound indicatinql/ that 
activates the mammalian 
receptor . 



g whether a chemical 
an G protein-coupled 
comprises contacting 
and expressing DNA 
tein and expressing DNA 
rote in-coupled receptor 
nditions permitting the 
ian_. G protein-coupled 
changes in receptor 
as manifested by 
rot ein he terot rimer 
he presence of the 
he chemical compound 
G protein-coupled 



for dety^rminin 
mammaliar 
bnist which 



whether a chemical 
G protein-coupled 
comprises separately 



A process 
compound 
receptor afni 

contactincv^el^s transfectetl with and expressing 
DNA emg^ding' a chimeric G protein and expressing 
DNJ^ encoding a mammalian G protein-coupled 
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receptor with the phemical compound in the 
presence of a kno^n itiammalian G protein-coupled 

unjder conditions permitting 
the mammalian G protein- 



receptor agonistyi 
the activation/ of 




coupled 
receptor 
by Chang 



ive state 



a:id detecting changes in 



conformation as manifested 



in receptor/G protein heterotrimer 



associa^ion/dissociati 
compoOind indicating 



on in the presence of the 
that the compound is a 
majaflmalian G protein-coLipled receptor antagonist. 



The process of claim 
encoding the mammalian 
is endogenous to the 

The process of claim 
encoding the mammali 
is transfected into/ 1, 



The process of 
43, 55, 67, 68, 
chimeric G prc/tel^^ ci 
G protein frorfi wfefich 



and replacec 
acids presei 



76 or 77, wherein the DNA 
G protein-coupled receptor 




6 or 77, wherein the DNA 
G protein-coupled receptor 
cell. 



of claims 36, 37, 38, 39, 
76, or 77, wherein the 
rises an invertebrate Gaq 
at\ least five, but not more 
than twenty-o/ne ,/ contigupus amino acids beginning 
with the C-t^rn/inal a:ninp acid have been deleted 

rlumbi^r of contiguous amino 
:tebtate G protein beginning 
with the C-t'erminal aihino acid of such vertebrate 
G protein, wherein such number equals the number 
of amino acids delete(i. 

The process of any ore of claims 36, 37, 38, 39, 
43, 55, 67, 68, 71, 72, 76, or 77, wherein the 
chimeric G protein comprises an invertebrate Gaq 
G protein from which kt least five, but not more 
than twenty-one, conti\guous amino acids beginning 
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with the C-terminal 
and replaced by a 
acids present in 
beginning with the C- 



amino acid have been deleted 
number of contiguous amino 
vertebrate Gaz protein 
terminal amino acid of such 



vertebrate Gaz protein, wherein such 



equals the number of 



amino acids deleted, 
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The process of any 
43, 55, 67, 68, 71, 
chimeric G protein 
G protein from which 
than twenty-one, 
with the C-terminal 
and replaced by a 
acids present in 
beginning with the C 
vertebrate Gas 
equals the number of 



o:ie 



number 



contiguous 



of claims 36, 37, 38, 39, 
72, 76, or 77, wherein the 
comprises an invertebrate Gaq 
at least five, but not more 
s amino acids beginning 
dmino acid have been deleted 
lumber yol contiguous amino 
vertebrate Gas protein 
term/nal amino acid of such 
wherein such number 
mjyno acids deleted. 



protein 



The process of any 
43, 55, 67, 68, 71/ 
chimeric G protein/ c 
G protein from whi/c 
than twenty-one, cfo/iti 
with the C-termin/a, 
and replaced bvf/a n 
acids present ij.n a 



of claims 36, 37, 38, 39, 
2, 76, or 77, wherein the 
prises an invertebrate Gaq 
least five, but not more 
uous ^^iTiino acids beginning 
b acid have been deleted 
jii\ber of contiguous amino 
ertebrate Gai3 protein 



vertebrate Gaii 



prot 



84 . 



beginning with nhe C-terminal amino acid of such 



5in, 



wherein such number 



equals the numt/er of anino acids deleted. 

The process of any one of claims 36, 37, 38, 39, 
43, 55, 67, 68, 71, 72, 76, or 77, wherein the 
chimeric G protein comprises a Caenorhabditls 



elegans Gaq G protein 



from which at least five. 



10 



15 



20 



25 



30 
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but not more than t^enty-one^ contiguous amino 



acids beginning with 
have been deleted and 
contiguous amino acids 
protein beginning with 
of such vertebrate G p 



the C-terminal amino acid 
replaced' by a number of 
present in a vertebrate G 
the C-terminal amino acid 
otein, wherein such number 



equals the number of aniino acids deleted 



Ga 5 



85. The process of any one 
43, 55, 67, 68, 71, 7 
chimeric G protein 
melanogaster Gaq G 
Gaq G protein, a 
protein, a Lollgo 
Homarus americanus 
stagnalis Gaq G protein 
protein, or a Dlctyo 
protein, from which 
than twenty-one, co^ 
with the C-termin 
and replaced by 
acids present in 
with the C-term 
protein, wherei 
amino acids de 



prot ein 
Pati.iopecti 



fo vbesi 




86. The process ofj 
43, 55, 67, 6 
chimeric G pifotein has 
substantially the same 
shown in (a) Figure 2, 




35 



NO 
NO 
NO 
NO 



1) ; (b) Figure 2, 

2) ; (c) Figure 2 , 

3) ; (d) Figure 2, 
4 ) ; (e) Figure 2 , ^ 



of claims 36, 37, 38, 39, 
, 76, or 77, wherein the 
comprises a Drosophila 
a Limulus polyphemus 
en yessoensls Gaq G 
aq G protein, a 
protein, a Lymnaea 
Geodia cydonium Gaq G 
^ellum discoldeum Ga^ G 
least five, but not more 
lous amino acids beginning 
iibo acid have been deleted 
of contiguous amino 
G protein beginning 
acid of a vertebrate G 
equals the number of 



claims 36, 37, 38, 39, 
76, or 77, wherein the 
an amino acid sequence 
as the amino acid sequence 
C. elegans Gaq/zs (SEQ ID 
C. elegans Ga^/^g (SEQ ID 
C. elegans Gaq/s9 (SEQ ID 
C. elegans Gaq/s2i (SEQ ID 
elegans Gaq/i3(5) (SEQ ID 



10 



15 



20 



25 



30 



90 



91 



# 



NO: 5) ; or (f ) 
(SEQ ID NO: 41) 
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\ 




Figure 2, D. mBlaongastQr Gaq/zs 



87, The process of any on^ 
43, 55, 67, 68, 71, 
cell is an insect cell 



88. The process of any one 
43, 55, 67, 68, 71, 



of claims 36, 37, 38, 39, 
2, 76, or 77, wherein the 



of claims 36, 37, 38, 39, 
7l2, 76, or 77, wherein the 



cell is a mammalian cell 



89. The process of claim 
nonneuronal in origin. 



The process of claim 89, wherein the nonneuronal 



cell is a COS-7 cell, 
cell, a CHO cell, a 
cell, or a LM(tk-) cell 



A process for ident 
which specifically / b 
protein- coupled r/ec 
contacting cells trkn 
DNA encoding a chinj[e 
DNA encoding a 
receptor, wherein 
express the DNA en([; 
with the compound 
binding, and detec 
chemical compound t 
coupled receptor. 



88, wherein the cell is 



2 93/ human embryonic kidney 
NIv<ft-3T3 cell, a mouse Yl 



m£ 



ind 



a chemical compound 
to a mammalian G 
p^or which comprises 

with and expressing 
protein and expressing 
lali^n G protein-coupled 
ce\Lls do not normally 
ng the chimeric G protein, 
er conditions suitable for 
g specific binding of the 
the mammalian G protein- 



35 



92 . A process for identifying a chemical compound 
which specifically | binds to a mammalian G 
protein-coupled rleceptor which comprises 
contacting a membrlane preparation from cells 
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transfected with and \ expressing DNA encoding a 



chimeric G protein an 
mammalian G protein- 
such cells do not 
encoding the chimera 



expressing DNA encoding a 
coupled receptor, wherein 
normally express the DNA 
c G protein, with the 
compound under conditions suitable for binding, 
and detecting specific binding of the chemical 
compound to the mamjnalian G protein-coupled 
receptor , 



A process involving 
identifying a ch 

specifically binds to 
coupled receptor wh 
contacting cells trans 
DNA encoding a chimeri 



DNA 



encoding 



receptor, wherein sue 
express the DNA encod 
with both the chem 
chemical compound 
G protein-coupled 



second chemical/ 
suitable for 
detecting spec 
compound to 
receptor, a 
chemical comnfy^und to 
coupled recegrtor in t 
compound inai eating 



mamiiaAian 




competitive binding for 
mical compound which 

a mammalian G protein- 
ch comprises separately 
lected with and expressing 
G/ pjrotein and expressing 



protein -coupled 



cells do not normally 
e chimeric G protein, 
ipound and a second 
ind to the mammalian 
and with only the 



under conditions 
oth compounds, and 
of the chemical 
G protein-coupled 
n the binding of the second 
the mammalian G protein- 
he presence of the chemical 
that the chemical compound 



binds to 
receptor , 



the 



mammalian 



protein -coupled 



A process 

identifying 

specifically 



involving competitive binding for 
a chemical compound which 

binds to a mammalian G protein- 
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P 

H 

i 

Mi 

i 



20 



.1 




coupled receptor whiich comprises separately 
contacting a membranq preparation from cells 
transfected with and Expressing DNA encoding a 
chimeric G protein and expressing DNA encoding a 
mammalian G protein-cjoupled receptor, wherein 
such cells do not nprmally express the DNA 
encoding the chimeric JG protein, with both the 
chemical compound and a| second chemical compound 
known to bind to the rejpeptor, and with only the 
10 second chemical compbund, under conditions 

suitable for binding pf both compounds, and 
detecting specific blAding of the chemical 
compound to the mammalian G protein-coupled 
receptor, a decrease in tlhe b;w=iding of the second 
15 chemical compound to tqe /mammalian G protein- 

coupled receptor in th^ \i>/esence of the chemical 
compound indicating /tha^ the chemical compound 
binds to the rjffemmalUan G protein-coupled 
receptor . 

95. A process of s^reenj^ng a\ plurality of chemical 
compounds not /knowr/ to lJU-nd to a jnammalian G 
protein-coupled receptor ^db,,...--*t3^tif y a compound 
which specif jjtcaTXV binds 1 \to the mammalian G 
25 protein-couplfed ryfeceptor, wthiV;h comprises 



30 



35 



(a) cont|ac]^ing cells ltra\sfected with and 
exprje^fsmg DNA edcoding a chimeric G 
protje^in and expressing DNA encoding a 
mampjfalian G protlein-coupled receptor 
with a compound known to bind 
specifically to the mammalian G protein- 
coupled receptor; 



(b) contacting the eel 
the plurality of 



'..s of step (a) with 
compounds not known to 
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bind specifically to the mammalian G 
protein-coupled! receptor, under 

conditions permitting binding of 
compounds known! to bind to the mammalian 
G protein-coupled receptor; 



(c) 



:i 

H 

1 

m 

II 



10 



15 



20 



(d) 



determining whether the binding of the 
compound known io bind to the mammalian 
G protein-couple|i receptor is reduced in 
the presence bf the plurality of 
compounds, relatlive to the binding of 
the compound ir\ the absence of the 
plurality of compbunds; and if so 

separately determining the binding to 
the mammalian G protein-ycoupled receptor 
of each compound i;S^luded in the 
plurality of compoiinds^ / so as to thereby 



identify any compc 
which specifical. 



mammalian G protei/nAcou pled receptor 



25 



96. A process of screening 

compounds not known tqf / binti 
protein-coupled receptc^^ to 
which specifically binds tjo 
protein-coupled recepwor, whi 



(a) contacting 



30 



included therein 
binds to the 



aVLity of chemical 
ti) a mammalian G 
identify a compound 
the mammalian G 
h comprises 



membrane preparation from 



cells transfected with and expressing 
DNA encoding a chimeric G protein and 
expressing DNA encoding a mammalian G 



35 



protein- coupled re 
plurality of compour 
specifically to the 
coupled receptor 



::eptor with the 

ds not known to bind 
mammalian G protein- 
under conditions 



10 



S3 

i =4: 



15 



20 



=.1 



25 
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permitting bindirng of compounds known to 
bind to the mamnalian G protein-coupled 
receptor ; 



(b) 



determining whe 
compound known tjo 
G protein-couple|d 
the presence 
compounds , relative 
the compound i 
plurality of c 



(c) 



separately de teiji^ini 
the mammali 
receptor of eacfn 
the plurality 
thereby identj/f]^ 
therein whic 



her the binding of a 
bind to the mammalian 
receptor is reduced in 
of the plurality of 
to the binding of 
the absence of the 
and if so 



ompounds , 




the binding to 
an / G protein-coupled 
ompound included in 
f/ compounds, so as to 
any compound included 
ecifically binds to the 



mammalian G/pr©tnin-coupled receptor . 



97. The process of clAiir/ 91^ 
wherein the DNA q/nca(ding 
coupled receptor / endogje 



98. The process of /claim 91, 
wherein the DNAj yencoding 
coupled receptor is trans 



2, 93, 94, 95, or 96, 
tJJp^mammalian G- protein- 
noVis to the cell . 



99. The process of any one c 
95, or 96, wherein 
comprises an invertebr 



92, ^93, 94, 95, or 96, 
the mammalian G protein- 
fected into the cell. 



f claims 91, 92, 93, 94, 
tjhe chimeric G protein 
te Gaq G protein from 



which at least five, bit not more than twenty- 
one, contiguous amino acids beginning with the C- 



terminal 



amino 



acid 



lave 



present in 



vertebrate 



been deleted 



and 



replaced by a number o f contiguous amino acids 



G protein beginning with 



10 



15 



I -fTl 



20 



25 



30 
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the C-terminal amino lacid of such vertebrate G 
protein;, wherein such lumber equals the number of 
amino acids deleted. 



inverte Drate 



100. The process of any on^ 
95, or 96, wherein 
comprises an 
which at least five, 
one, contiguous amine 
C-terminal ammo acaj 
replaced by a number 
present in a 
with the C-terminall 
vertebrate Gaz prot 
equals the number of < 



vertebi ate 



101. The process of any on|e 
95, or 96, wherein 
comprises an inverte 
which at least f/ve, 
one, contiguous/ ami/i(|) 
C-terminal amoytio pLC 
replaced by a/ number 
present in a/ ve 
with the iC-te/rmi 
vertebrate /Gas 
equals the riumoer of 



102. The process QT any one 
95, or 961/ wherein 



which at least five, 
one, contiguous amino 
C-terminal amino aci 
replaced by a number 



of claims 91, 92, 93, 94, 
the chimeric G protein 
Gaq G protein from 
but not more than twenty- 
acids beginning with the 
have been deleted and 
of contiguous amino acids 
Gaz protein beginning 
artylno acid of such 
m, / wherein such number 
acids deleted. 



f claims 91, 92, 93, 94, 
the chimeric G protein 
rate Gaq G protein from 
ut not more than twenty- 
^acids beginning with the 
have been deleted and 
o£\ contiguous amino acids 
btein beginning 
ino acid of such 
wherein such number 
ammo aV::ids deleted. 



tebiatex Gas 



protein 



of claims 91, 92, 93, 94 , 
the chimeric G protein 



comprises an invertebrate Gaq G protein from 



but not more than twenty- 
acids beginning with the 
have been deleted and 
of contiguous amino acids 
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present in a vertebr<ate Gai3 protein beginning 
with the C-terminal amino acid of such 
vertebrate Gai3 protein^ wherein such number 
equals the number of 4niino acids deleted. 



10 



15 



20 



25 



30 



103. The process of any on; 
95^ or 96, wherein] 
comprises an Caeno. 
protein from which a 
than twenty-one, 
beginning with the 
been deleted and 
contiguous amino acid 
protein beginning wit: 
of such vertebrate 
number equals the numl 



one 



of claims 91, 92, 93, 94 , 
the chimeric G protein 
habditis elegans Gaq G 
least five, but not more 
contiguous amino acids 
-terminal amino acid have 
|eplaced by a number of 
preg^efnt in a vertebrate G 
thq^ C-terminal amino acid 
rotein, wherein such 
of amino acids deleted. 



ilus palymhemus^ 



nessoi 



prolr em 
Lympaea hta 



104. The process of any^ 

95, or 96, whq^rem 
comprises a rfrosopf\ll 
protein, a Lim 
Patinopecten 
forbesl Gaq G 
G protein, a 
Geodia cydonimm Golq 
DlctyostBl ium /discoldi 
which at leaart five, 
one, contiguous amino 
C-terminal amino aci 
replaced by a number 
present in a vertebrat 
the C-terminal amino 
protein, wherein such 
of amino acids deleted 



f claims 91, 92, 93, 94, 
he chimeric G protein 
melanogaster Gaq G 
Gaq G protein, a 
aq G protein, a Lollgo 
Homarus amerlcanus Gaq 
alls Gaq G protein, a 
* protein, or a 
um G0L4 G protein, from 
ut not more than twenty- 
acids beginning with the 
have been deleted and 
f contiguous amino acids 
G protein beginning with 
cid of such vertebrate G 
number equals the number 



35 
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105- The' process of any one; of claims 91, 92, 93, 94, 
95, or 96, wherein the chimeric G protein has an 
amino acid sequence suhjstantially the same as the 
amino acid sequence smown in (a) Figure 2, C. 
elegans Gaq/zs (SEQ ID InO: 1) ; (b) Figure 2, C. 
elegans Gaq/z9 (SEQ ID \^0\ 
elegans Gol^/s9 (SEQ ID IJO: 
elegans GcXq/s2i (SEQ ID NO: 4) 
elegans Gaq/i3(5) (SEQ ID InO: 5) 



(b) Figure 2, 

(c) Figure 2, 

(d) Figure 2, 

(e) Figure 2, 



C. 
C. 
C. 



or (f) Figure 2, 



10 



D, melaongaster Gaq/zs (SHQ ID NO: 41) . 



n 
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25 
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106. The process of any one 
95, or 96, wherein the c\ 

107. The process of any one 
95, or 96, wherein the c\ 

108. The process of claim 
nonneuronal in origin, 



109, 



110, 



f claim^'' 91, 92, 93, 94, 
ill is an insect cell. 

aaims 91, 92, 93, 94, 
is a mammalian cell. 

wherein the cell is 



The process of /jfclalm 
nonneuronal cell . i/ 
embryonic kidney g^^^ll, 
cell, a mouse Yl ci 



taking 



[ly binds 
recept or 



The process for 
which specifica 
protein -coupled 
identifying a ' chemical 
process of any of claims 
76 and then synthesizinc 
or a novel structural 
homolog thereof. 



108, wherein the 
CO$-7 cell, 293 human 
cell, a NIH-3T3 
.M(tk-) cell. 



ar d 



position of matter 
|to a mammalian G 
which comprises 
compound using the 
36, 37, 43, 67, 71, or 
the chemical compound 
functional analog or 
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111. The process for makiny a composition of matter 
which specifically blinds to a mammalian G 
protein-coupled receptor which comprises 
identifying a chemical compound using the 
process of any of clains 38, 39, 55, 68, 72, or 
77 and then synthesizing the chemical compound 

and functional analog or 



or a novel structural 
homolog thereof. 



bir ds 



:epi: 



112. The process for making 
which specifically 
protein-coupled rec 
identifying a chemica 
process of any of claims 
96 and then synthesizing 
or a novel structural 
homolog thereof. 



a composition of matter 
to a mammalian G 
or which comprises 
compound using the 
91, 92,/9)3, 94, 95, or 
the OTemical compound 
ajnd funfctional analog or 



113. The process for prepa 
comprises admixing 
pharmaceutically ef f < 
compound identified 
claims 36, 37, 43 
structural and fi 
thereof . 




prepai mg 



114. The process for 

comprises admixing 
pharmaceutically effect 
compound identified by 
claims 38, 39, 55, 68 
structural and 
thereof . 



functional 




ng^ a composition which 
carrier and a 
amount of a chemical 
thje process of any of 
7p., or 76 or a novel 
analog or homolog 



composition which 
a ,\carrier and a 
ve amount of a chemical 
the process of any of 
72, or 77 or a novel 
analog or homolog 



35 



115. The process for preparing a composition which 
comprises admixing a carrier and a 



0 138 ^ 



pharmaceutically ef-fective amount of 
compound identified) by the process 
claims 91, 92, 93, 

structural and fun|ctional analog 
thereof . 



a chemical 
of any of 
94, 95, or 96 or a novel 

or homolog 



10 



15 



116. A process for determining whether 
compound is a liganq for a mammalian 
coupled receptor 
cells transfected 
encoding a chimeric 



comprises 



a chemical 
G protein- 
contacting 



20 



hich 

with and expressing DNA 
protein and expressing DNA 
encoding a mammalian iG protein-coupled receptor, 
with the compound under conditions permitting 
the activation of |the /^nammalian G protein- 
coupled receptor, antiOriyetecting an increase in 
protei^-jco^pled receptor activity, 
ne whether the compound 
liian G protein-coupled 
gar\d for the mammalian G 
or . 



mammalian G 
so as to thereby ^et 
activates the /ma 
receptor and i^ a 
protein-coupled / rec 



25 



30 



35 



117. A process for/ d^errnmii 
compound is a (li^aJiGt-^or 



whether a chemical 
mammalian G protein- 



coupled receptor/ which comprises contacting 
membrane prepar^ion from 



and expressing 
and expressin 
protein- couple 



)NA enc<pdinc 



:ells transfected with 
a chimeric G protein 
DNA Encoding a mammalian G 
receptlor, with the compound 
under conditions permiltting the activation of 
the mammalian G protein-coupled receptor, and 
detecting an increase lin mammalian G protein- 
coupled receptor activ^ity, so as to thereby 
determine whether the j compound activates the 
mammalian G protein-codpled receptor and is a 
ligand for the mammalian G protein-coupled 
receptor . 



139 




V 



118. A process for detel 
compound is a ligarn 
coupled receptor 
5 cells producing a 

expressing the DNA 
protein- coupled rece] 
encoding a chimeri' 
cells do not normal 

10 the chimeric G p: 

compound under 
activation of the 
receptor, and meas' 
response in the pre, 

15 the chemical compou] 

messenger response 
chemical compoi 
activates th^ \ma 
receptor and /is 

20 protein-couplfed re 



mining whether a chemical 
for a mammalian G protein- 
hich comprises contacting 
second messenger response, 
encoding the mammalian G 
tor, and expressing the DNA 
G protein, wherein such 
y express the DNA encoding 
otein, with the chemical 
onditions suitable for 
.ammalian G protein-coupled 
the second messenger 
and in the absence of 
a change in the second 
n the presence of the 
dicating that the compound 
.alian G protein-coupled 
igand for the mammalian G 
tor . 



ring 



enc 



25 



30 



119. The process I of / cla: 
messenger r^spqfnse 
response . 

120. The process 
messenger 
calcium le| 
messenger il 
intracellular calcium . 



118, w:herein the second 
Gaq second messenger 



claim lll9, Vherein the Gaq second 
rjfesponse \ comprises intracellular 
the change in second 
ease in the measure of 



lis 



and 



an 



incu 



121. The process of claim lEO, wherein the measure of 
intracellular calcium j\evels is made by chloride 
current readings. 



35 
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122. The process of claim 

intracellular calcium 
readings , lumi 
electrophysiological 
detection of a rep 
transcriptional contr 
promoter element. 



11^0, wherein the measure of 
is made by fluorescence 
hescence readings , 

eadings^ or through the 
rter protein under the 
otL of a calcium-responsive 



123. A process of screening a plurality of chemical 
compounds not known to activate a mammalian G 
protein-coupled receptor to identify a ligand 



for the mammalian 
which comprises: 



(a; 



contacting cell 
expressing DNA 
protein and exp 
mammalian G pro 
the plurality /o 
activate the / ma 
receptor, yinde 
activation /of 
coupled recffipto 



(b) 



determininc 



mammalian 
increased 
the compouhdfs; a 



(c) 



:h 



protein-coupled receptor 



tra^ns:^ected with and 
encoding a chimeric G 
resting DNA encoding a 
^-coupled receptor with 
ompounds not known to 
alian G protein-coupled 
conditions permitting 
mammalian G protein- 



the activity of the 
prbtein-coupled receptor is 
the presence of one or more of 
nd It so 



separately / de 
activation" of 
coupled receptop: 
compound includ 
compounds, so as 
compound which 
protein-coupled 



ermining whether the 
he mammalian G protein- 
is increased by any 
d in the plurality of 
to thereby identify each 
ctivates the mammalian G 
•eceptor and is a ligand 
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for the 
receptor . 
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mammllian G protein-coupled 



124 . A process for determlLning whether a chemical 
compound is a ligand for a mammalian G protein- 



coupled receptor, wh 
contacting membrane 
transfected with and 



^ch comprises separately 
preparations from cells 
expressing DNA encoding a 
chimeric G protein and lexpressing DNA encoding a 
mammalian G protein-coupled receptor with both 



the compound and 
[^^SJGTPyS, under 
activation of the 



[■'''^] GTPyS, and with only 
contiitions permitting the 
mamitialian G protein-coupled 



receptor, and detecting 1 [ S ] GTPyS binding to the 
membrane preparation 1 and increase m 

[^^S]GTPyS binding in \ the / presence of the 
compound indicating tha 
activates the mammalila 

receptor and is a ligapjfd I fo^ the mammalian G 
protein- coupled recepto 



125. A process for 
compound is a 
protein-coupled 



DNA encoding a chim^ri 
DNA encoding a 
receptor with a 
permitting the act 
protein- coupled re 
in receptor 
manifested by 




th^ chemical compound 
Cf protein-coupled 



wh ether 



chemical 



the/ mammalian G 
ich comprises 



contacting cells traihsf yected with and expressing 



he terot rimer association/dp-ssociation 
presence of the compound 
chemical compound activat 



7 



in and expressing 
protein -coupled 
^under conditions 
of the mammalian G 
nd detecting changes 
e conformation as 
receptor /G protein 
in the 
indicating that the 
s the mammalian G 
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i 



protein-coupled receptor and is a ligand for the 



mammalian G protein-co 



apled receptor. 



126. A process for iden 
mammalian G proteir 
comprises contacting 
expressing DNA encodinig 
expressing DNA encodiig 
coupled receptor, 
normally express the 



wh(5rein 



DNA 



protein. 



with the 



suitable for binding 
binding of the 
mammalian G protein-co 
that the compound is 
G protein-coupled rec 



ch(;mical 



A process for identifying^ 
which specifically 
protein- coupled receipt 
contacting a membryan^ 
transfected with ^d 
chimeric G protei 
mammalian G pro)J:ein 
such cells do 
encoding the 
compound under ion^ 
and detecting spec 



:ifying a ligand for a 
-coupled receptor which 
cells transfected with and 
a chimeric G protein and 
a mammalian G protein- 
such cells do not 
encoding the chimeric G 
cjompound under conditions 
and detecting specific 
compound to the 
upled receptor, indicating 
ligand/ for the mammalian 
or . 



compound to tqe / maipmalian 
receptor, indie 
ligand for the 
receptor . 



128. The process of claim 
125, 126, or 127, 




a chemical compound 
to a mammalian G 
which comprises 
eparation from cells 
ssing DNA encoding a 
essing DNA encoding a 
receptor, wherein 
express the DNA 
protein, with the 
itable for binding, 
ng of the chemical 



protein- coupled 
compound is a 
protein- coupled 



116, 117, 118, 123, 124 , 
in the DNA encoding the 
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mammalian G protein-coupled 
endogenous to the eel] 



receptor 



xs 



129. The process of claiml 116, 117, 118, 123, 124, 
125, 126, or 127, wherein the DNA encoding the 
mammalian G prote j_n-coupled receptor is 
transfected into the cell. 
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130. The process of any one 
124, 125, 126, or 127 
protein comprises an i 
from which at least 
twenty- one , contiguous 
with the C-terminal ami 
and replaced by a nu 
acids present in a 
beginning with the C- 
vertebrate G protein, /wh 
the number of amino 



131. The process of any 
123, 124, 125, 126, 
G protein compri 
protein from which 
than twenty-one, 
beginning with thii 
been deleted and 



cids 



one o] 



laims 116, 117, 118, 123, 
wherein the chimeric G 
vertebrate Gaq G protein 
ive, but not more than 
acids beginning 
o/acid have been deleted 
Br of contiguous amino 
vertebrate G protein 
inal amino acid of such 
ein such number equals 
eleted . 



in 



aims 116, 117, 118, 
ein the chimeric 
ertebrate Gaq G 



ani 

at least f\vB, but not more 
contlLguous amino acids 
C-terminal amino acid have 
replaced by a number of 
contiguous amino acids present in a vertebrate 
Gaz protein beginning witq the C-terminal amino 
acid of such vertebrate Gaz protein, wherein 
such number equals the n^imber of amino acids 
deleted . 



35 



132. The process of any one of claims 116, 117, 118, 
123, 124, 125, 126, or 127,1 wherein the chimeric 
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134 



144 




G protein comprises an invertebrate Gaq G 
protein from which at least five, but not more 



than twenty-one, 
beginning with the 
been deleted and 
contiguous amino aci 



contiguous amino acids 
C-terminal amino acid have 
replaced by a number of 
ds present in a vertebrate 
Gas protein beginninb with the C-terminal amino 
acid of such vertebrate Gas protein, wherein 
such number equals [the number of amino acids 
deleted . 

133. The process of any oAe of claims 116, 117, 118, 
123, 124, 125, 126, or 127, wherein the chimeric 



G protein comprises 
protein from which a 
than twenty-one. 



an /invertebrate Gaq G 
: leaySt five, but not more 
contiguous amino acids 



beginning with the (>-/:eA:minal amino acid have 



been deleted and 
contiguous amino ^cyitl 
Gi3 protein beginn/ncj 
acid of such ver/teb 
such number equals 
deleted . 



The process of ahy 
123, 124, 125, 12 
G protein compr 
Gaq G protein f 
more than twenty- 
beginning with the 
been deleted and 
contiguous amino aci 
protein beginning wi 
of such vertebrate 
number equals the 



placed by a number of 
3 /present in a vertebrate 
ith the C-terminal amino 
fete Gi3 protein, wherein 
e number of amino acids 



cjne X>f claims 116, 117, 118, 
7, wherein the chimeric 
an \Caenorhabditls elegans 
v^hich at least five, but not 
oiiie, contiguous amino acids 
C-terminal amino acid have 
replaced by a number of 
Is present in a vertebrate G 
h the C-terminal amino acid 
G protein, wherein such 
nuiiber of amino acids deleted. 
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The process of any one of claims 116, 117, 118, 
123, 124, 125, 126, op 127, wherein the chimeric 

a Drosophila melanogaster 
Llmulus polyphemus Gaq G 
yessoensls Gaq G 
:orbesl Gaq G protein, a 
(Eaq G protein, a Lymnaea 



G protein comprises 
Gaq G protein, a 



protein, 
protein, 
Homarus 



a Patlnof\ecten 
a Loligo 
americanus 



stagnalis Gaq G protein, a Geodia cydonium Gaq G 



or 



protein, 

protein, from which 
than twenty-one, 
beginning with the 
been deleted and 
contiguous amino acid 
protein beginning wi 
of such vertebrat/e 
number equals the /nu 



a Dictyfostel ium dlscoldeum Ga^ G 
t least five, but not more 
contiguous amino acids 
-termLdaJi amino acid have 
j^eplac/ed by a number of 
pryfesent in a vertebrate G 
tne C-terminal amino acid 
G/ protein, wherein such 
r of amino acids deleted. 



136. The process of 
123, 124, 125, 
G protein his 
substantially the $am^ 
shown in (a) Figi 



NO 
NO 
NO 
NO 
NO 



1) 
2) 
3) 
4) 
5) 




of claims 116, 117, 118, 
127, wherein the chimeric 
amino acid sequence 
- amino acid sequence 
elegans Ga^/zs (SEQ ID 
elegans Gaq/z9 (SEQ ID 
elegans Gaq/s9 (SEQ ID 
elegans Gaq/s2i (SEQ ID 
C. elegans Gaq/i3(5) (SEQ ID 
2, D. melaongaster Ga^/zs 



(SEQ ID NO: 41) . 

137. The process of any one\ of claims 116, 117, 118, 
123, 124, 125, 126, or\ 127, wherein the cell is 
an insect cell. 
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140 



141 



146 




138. The process of any lone of claims 116, 117, 118, 



123, 124, 125, 126, 
a mammalian cell. 



139. The process of clailm 138, wherein the cell is 
nonneuronal in origi 



The process of 
nonneuronal cell 
embryonic kidney 
cell, a mouse Yl 



IS 



cell 



cell 



A process of s 
independent clones r 
encoding a mammaliar 
to identify and i 
mammalian G prot 
comprises : 



or 127, wherein the cell is 



1. . 



claim 139, wherein the 
a COS-7 cell, 293 human 
, a CHO cell, a NIH-3T3 
or a Liyi(tk-) cell. 



(a; 



(b) 



:c) 




plurality/ of 
clone 
ceptor , 
coding a 
recepytor, which 



with and 
a chimeric G 
g/ DNA encoding a 
ent clones with a 
tions permitting 
lian G protein-coupled 



contacting 
expressing 
protein a 
plurality 
ligand, 
activation 
receptor ; 



determinirfQ whither the ligand activates 
the cells ej^tressing the plurality of 
independent / cllones 
protein; ar^fd it\so 



chimeric 



.ngle clone which expresses 
protein-coupled receptor 
ligand, so as to thereby 
:lone included in the 



# 



147 




plurality of^loijes as encoding a mammalian 
G proteik>?^oupled receptor, 



142 



10 



15 



20 



25 



30 



143 



A process of screening a plurality of 
independent clones noi known to include a clone 
encoding a mammalian (3 protein-coupled receptor, 
to identify and isolate a clone encoding a 
mammalian G protein-|-coupled receptor, which 
comprises : 



(a: 



(b) 



(c) 



contacting cellsl transfected with and 
expressing DNA lencoding a chimeric G 
protein and exp|:essi,F^p DNA encoding a 
plurality of i/[d€ipendent clones with a 
ligand, under/ | /conditions permitting 

specific bindir/g tj[b a mammalian G protein- 
coupled recept 



determining 
binds to the 
of independent 
protein; and/ 



clone 



:he ligand specifically 
pressing the plurality 
and the chimeric G 



isolating tl 
the mammal: 
which speci' 



singly clone which expresses 
fan G protein-coupled receptor 
ically Ibinds to the ligand, so 



as to thereby idenjtify any clone included 
in the plurality olf clones as encoding a 
mammalian G protein-coupled receptor. 

The process of claim 141 jor 142, wherein the DNA 
encoding the plurality o:^ independent clones is 
endogenous to the cell. 



144. The process of claim\l41 or 142, wherein the DNA 
encoding the plurality of independent clones is 
transfected into the Icell. 

5 145. The process of claim 141 or 142, wherein the 

chimeric G protein comprises an invertebrate Gaq 
G protein from which kt least five, but not more 
than twenty-one, contiguous amino acids 
beginning with the cl-terminal amino acid have 
10 been deleted and replaced by a number of 

contiguous amino acidsl present in a vertebrate G 
protein beginning with! the C-terminal amino acid 
of such vertebrate E protein, wherein such 
number equals the numbqr of arr^no acids deleted, 

15 

146. The process of claim |/4l\ /^r 142, wherein the 
chimeric G protein corrarisffls an invertebrate Gaq 
G protein from which /atl lerast five, but not more 
than twenty-one, / cpnyiquous amino acids 

20 beginning with the/ C-t^rminalx amino acid have 

been deleted and/ reniac^i3[ by a number of 
contiguous amino ac'i-d^^present in a vertebrate 
Gaz protein beginning /viith tpe C-terminal amino 
acid of such verltebratle Gaz protein, wherein 

25 such number equalp /thej nurm^pr of amino acids 

deleted. 

147. The process of claim ibl or 142, wherein the 
chimeric G protein comprises an invertebrate Gaq 

30 G protein from which at least five, but not more 

than twenty-one, contiguous amino acids 
beginning with the C-terminal amino acid have 
been deleted and replalced by a number of 
contiguous amino acids present in a vertebrate 

35 Gas protein beginning witk the C-terminai amino 



149 




acid of such vertebrate Gas protein, wherein 



i 

H 

Mi 

fi 
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such number equals the 
deleted . 



148. The process of claim 111 or 142, wherein the 



number of amino acids 



chimeric G protein compr 
G protein from which at 
than twenty-one, con 
beginning with the C-te 
been deleted and repl. 



:.ses an invertebrate Gaq 
east five, but not more 
iguous amino acids 
minal amino acid have 
ced by a number of 



contiguous amino acids present in a vertebrate 



Gai3 protein beginning wi 
acid of such vertebrate 
such number equals the 
deleted . 



:h the C-terminal amino 
Gai3 protein, wherein 
number / of amino acids 



-one 



149. The process of claim 1 

chimeric G protein corapr[L^es 
elegans Gaq G protein /fr 
but not more than twen 
acids beginning withj 
have been deleted a 
contiguous amino aci 
protein beginning w 
of such vertebrat 



number equals the niimber of amino acids deleted 



142, wherein the 
an Caenorhahditls 
wh|ich at least five, 
contiguous amino 
-terminal amino acid 
replacep by a number of 
present \in a vertebrate G 
th^ C-t^jcminal amino acid 
protein, wherein such 



150. The process of 141 or 142 
G protein comprises a 



wherein the chimeric 
lirosophila melanogaster 



Gaq G 
protein , 
protein. 



a Patinopecte.i 
a Loligo ,forbe 



protein, a Limulus polyphemus Gaq G 



yessoensis Gaq G 
ipi Gaq G protein, a 
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Homarus americanus Gaq Q protein, a Lymnaea 
stagnalis Gaq G protein, a iSeodia cydonium Gaq G 
protein, or a Dictyostelium discoideum Ga^ G 
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protein, from which 
than twenty-one, 
beginning with the 
been deleted and 
contiguous amino acijds 
protein beginning wi]th 
of such vertebrate 
number equals the 



nunber 



151. The process of claiija 
chimeric G protein 
substantially the sam^ 
shown in (a) Figure 



NO 
NO 
NO 
NO 
NO 



1) 
2) 
3) 
4) . 
5) 




at least five, but not more 
contiguous amino acids 
C-terminal amino acid have 
replaced by a number of 
present in a vertebrate G 
the C-terminal amino acid 
G protein, wherein such 
of amino acids deleted. 



(SEQ ID NO 



152. The process 

cell is an ins 



153. The process of claiifi 
cell is a mammalian c 

154. The process of claim 
nonneuronal in origin 



141 or 142, wherein the 
las an amino acid sequence 
as the amino acid sequence 
C. elegans Gaq/zs {SEQ ID 
C. elegans Gaq/29 (SEQ ID 
elegans Ga^/sg (SEQ ID 
elegans Gaq/s2i (SEQ ID 
elegans Ga^/is^s) (SEQ ID 
D. melaongaster Gaq/zs 



or 142, wherein the 



141 or 142, wherein the 



155. The process of 

nonneuronal cell is 
embryonic kidney eel] 



11 



153, wherein the cell is 



qlaim 154, wherein the 
a COS-7 cell, 293 human 
, a CHO cell, a NIH-3T3 



cell, a mouse Yl cell,\or a L]y!(tk-) cell. 



